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The Mechanism of Amitriptyline in Improvmg Tlnnltus Symptoms Through Ca** /

CaMK I / CREB Signaling Pathway in Model Rats

LIU Chuan,LIN Yantao,ZHANG Hongyan,LI Dong
(The First Affiliated Hospital of Hebei North University ,Zhangjiakou ,Hebei,China 050051)

Abstract: Objective To explore the improvement effect of amitriptyline on tinnitus symptoms in model rats and the related
mechanisms through the calcium ion (Ca’* ) / calmodulin kinase I (CaMK Il ) / cAMP response element — binding protein
(CREB) signaling pathway. Methods Thirty SD rats were randomly divided into a control group (equal volume of normal saline),
a model group (equal volume of normal saline) ,and an amitriptyline group (5 mg / kg), with 10 rats in each group. Sodium

salicylate (400 mg / kg) was intraperitoneally injected to establish a tinnitus rat model once a day for 7 consecutive days. The
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corresponding drug or normal saline was intraperitoneally injected 0.5 hours after modeling each day. A conditioned reflex model of
"background noise cessation — reduced licking behavior" in rats was established, and the licking time and licking volume of rats
were recorded. The auditory brainstem response (ABR) measurement system was used to detect the response threshold. The
fluorescence spectrophotometer was used to detect the intracellular Ca®*level in the auditory cortex cells of rats. The protein
expression levels of calmodulin (CaM), N — methyl — d — aspartate receptor 2B subunit (NR2B), CaMK Il , and CREB were
detected by Western blot. Results Compared with the model group, the licking time of rats in the amitriptyline group was
significantly prolonged, the licking inhibition rate was significantly decreased,the ABR threshold was significantly decreased,the Ca®*
level in the auditory cortex cells of rats was significantly decreased,the protein expression levels of CaM and NR2B were significantly

decreased,and p — CaMK Il / CaMKII and p — CREB / CREB were significantly decreased (P < 0.05). Conclusion Amitriptyline
can improve tinnitus symptoms by inhibiting the Ca®>*/ CaMKII / CREB signaling pathway in the auditory cortex cells of model rats.
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Fig.1 Licking inhibition rate of rats
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Fig.2 Auditory brainstem response

A. Electrophysiological recordings

Note: Compared with those in the control group, P < 0.05 (for
Fig.2 - 4).
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Fig.3 Ca?* concentration in auditory cortex nerve cells in rats
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Fig.4 The expression levels of synaptic plasticity — related pro-

teins in auditory cortex neurons in rats
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